The angular intensity distributions (AID) of CO and N 2 molecules scattered from a highly corrugated LiF(001) surface have been measured as a function of surface temperature, incident translational energy and incident azimuthal direction affecting surface corrugation in high resolution. Although both molecules have the same molecular mass and linear structure, only CO molecule shows rainbow feature in the scattering pattern as scattered Ar, while N 2 shows single peak distribution as shown in Fig.1 . From the comparison with the Ar scattering, the apparent corrugation amplitude of the potential energy surface (PES) is found to be the largest for Ar followed by CO and N 2 . In order to discuss the energy transfer process during the collision of a diatomic molecule on a corrugated surface, a theoretical model of "ellipsoid-washboard model" is newly developed by incorporating well characterized simple classical cube models of "washboard model" [1] and "homo/hetero-nuclear diatomic scattering models" [2] . From the comparisons of the obtained results with model predictions, the differences in the scattering distribution are attributed to the effect of the molecular anisotropy and center-of-mass position. With the increase of molecular anisotropy like N 2 , summation of the several different PES depending on the molecular orientation results in the smearing out of the PES corrugation. This smearing effect, however, decreases when the center-of-mass position deviates from the molecular center like CO because of the significant orientation dependence of the inelastic scattering.
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